Baculovirus-mediated expression and functional characterization of human NADPH-P450 oxidoreductase.
Human NADPH-P450 oxidoreductase (OR) is an intrinsically membrane-bound flavoprotein that serves to transfer electrons from NADPH to cytochrome P450. OR is also involved in the metabolic activation of chemotherapeutic alkylating agents. The human OR cDNA was engineered into baculovirus and the recombinant virus was used to infect Spodoptera frugiperda (Sf9) cells. Approximately 3.3% of total protein of infected cells was human OR. The enzyme was purified by ion exchange and affinity chromatography to a specific activity of 20 units/mg protein. Baculovirus-expressed OR displayed an absolute spectrum typical of the protein purified from tissue sources. The purified enzyme was able to support P450 activity in a reconstituted lipid vesicle system where maximal P450 activity was achieved at an OR/P450 ratio of 2. When recombinant OR and P450 DNA-containing baculoviruses were used to coinfect Sf9 cells, the OR/P450 ratio needed to achieve half maximal P450 catalytic activity was less than 0.5. These studies demonstrate the utility of baculovirus to analyze the functional and structural relationship of OR and P450.